PATENT 



PENDING CLAIMS AS AMENDED 



Please amend the claims as follows: 



(Cancelled) 



2 (Currently Amended) The apparatus of Claim 1 An apparatus for determining likelihood 
values of input data bits from a plurality of code symbols and a plurality of pilot symbols, 
comprising: 

a memory element; and 

a processor configured to execute a set of instructions stored in the memory element, the 
set of instructions for: 

determining a gain vectoi relating the plurality of code symbols and the plurality 
of pilot symbols in accordance with channel characteristics; and 

using the gain vector to determine likelihood values of a designated code symbol, 
wherein the input data bits are canted by the designated code symbol , 
wherein using the gain vector to determine likelihood values of a designated code symbol 
comprises: 

defining the likelihood values of th^ designated code symbol as a log likelihood ratio A k 
in accordance with the following equation: 



A, = log 



max- 

0,[d M{J) :jeJ-{k)) 



P-{{x p y y : je Afe r}\d nW = +U«f JfC/) : je J -{*}}) 



max- 



_ {k)] Pi ({x j9 y r : je Afe r\d n(k) =-l,{^ 0) : je J -{*}}) ' 



wherein 9 is the gain vector, /?-(• I -)is the conditional probability; d m) is the designated code 

symbol, xj represents the plurality of code symbols, yy represents the plurality of pilot symbols, 
and the indices J and J' are defined by: 
Jc(j:i-M< j<k + M) and 
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J'Q{f:k-N< f<k + N }, 

where the terms M ,M , N , and N are wihdow boundary values. 

3. (Original) The apparatus of Claijn 2, wherein the window boundary values M ,M ,N , 
and Af are equal. 



4. (Original) The apparatus of Claim 2, wherein the window boundary value M equals the 
window boundary value M and the ^indow boundary value N_ equals the window boundary 



value N . 

5. (Original) The apparatus of C 
plurality of code symbols yy each com )nse 



6. (Original) The apparatus of C 
each of the L components. 

7. (Original) The apparatus of C 
signals received on a single antenna. 



aim 2, wherein the plurality of code symbols xj and the 
L components. 



aim 5, further comprising a RAKE "finger" assigned to 



aim 5, wherein the L components represent L multipath 



aim 5, wherein the L components represent L multipath 



8. (Original) The apparatus of C 
signals received on two or more anter nas 

9. (Original) The apparatus of Claim 5, wherein the L components represent L multipath 
signals received from two or more transmissions. 

10. (Original) The apparatus of Claim 5, wherein the L components represent L multipath 
signals received from two or more earners. 
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11. (Original) The apparatus of Claim 



plurality of code symbols and the plura 
characteristics comprises: 

evaluating a gain vector equation def ned by 

y + (1/ N)(c] I a? ) g(L J) + d„ (k) x k ] 



1 , wherein determining the gain vector relating the 
ty of pilot symbols in accordance with channel 



0 = 



wherein cr 2 /a 2 is a pilot-to-traffic ramo, #(-,•) is a predetermined function, d m) is the 
designated code symbol, xj represents the plurality of code symbols, the index J is defined over 
the range J c [j : k - M_ < j < k + M } , M is the number of code symbols in the plurality of code 



ymbols in the plurality of code symbols. 



0. = 



l + (M/iV) 
where yy represents the plurality of pi 



ot symbols and J'^{f:k-N< f<k + N }. 



13. (Original) The apparatus of 
likelihood values of the designated co 
defining the likelihood values 
in accordance with the following equation: 

A k =f k 0_-l)-f k (0 + ,+l), 
wherein 



symbols, and N is the number of pilot s 



12. (Original) The apparatus of Claim 11, wherein evaluating the gain vector equation is 

* 1 

performed iteratively with an initial cor dition 0 o =y = — ^ >Y > an< ^ w ' tn an iteration formula: 



|t| 8Uy.ii) + ^(^J 



Claim 11, wherein using the gain vector to determine 
e symbols comprises: 

of the designated code symbol as a log likelihood ratio A k 



f k (6,d)^-L 



(2/A0(<x 
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N 



-Rc{0jy}-dRc{0 H x k }- X Re{5"^} }, 

\ a p la t) I jeJ-[k) 



and cr 2 p /crf is a pilot-to-traffic ratio. 

14. (Original) The apparatus of Claim l/, wherein determining the gain vector relating the 
plurality of code symbols and the plurality of pilot symbols in accordance with channel 
characteristics comprises: 

evaluating a gain vector equation defined by: 

l + (M/N)(a 2 p /a?) 

wherein a 1 1 a] is a pilot-to-traffic ratic^, g( ■ , •) is a predetermined function, xj represents the 

plurality of code symbols, the index J is defined by the relationship 7 c { y : - M_ < j < + M } , 
M is the number of code symbols in thq plurality of code symbols, and N is the number of pilot 
symbols in the plurality of code symbols 



15. (Original) The apparatus of Claim 14, wherein evaluating the gain vector equation is 
performed iteratively with an initial condition 0 O = y = — ^y r , using an iteration formula: 

N j'eJ' 



0 = 



i+(m/ao(<tJ/ 



where yy represents the plurality of pi 



16. (Original) The apparatus o 
likelihood values of the designated ccjde 

defining the likelihood value* 
in accordance with the following equ ition 

A, =-L Re {0»x 4 } f 
cr. 
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Claim 14, wherein using the gain vector to determine 

symbols comprises: 
of the designated code symbol as a log likelihood ratio A k 
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wherein the superscript H represents the Hermitian transpose of the gain vector. 



17. (Original) An apparatus for determining a jog likelihood ratio of a designated code 
symbol by using a plurality of code symbols and a plurality of pilot symbols transmitted over 
diversity channels, comprising: 
a memory element; and 

a processor configured to execute a set of instructions stored in the memory element, the 
set of instructions for: 

receiving a frame of AT code symbolk 

dividing the frame of code symbols into N7K groups of code symbols, wherein 
the i th group contains symbols with indices//^ + 7, . . ., (i+l)K\ 

setting a counter for i, ranging from 0 to (i+l)K-lN'/K-l; 

setting a plurality of indices as follpws: 

J = {iK+l-M,. . ., (i+l)KI+M /, 
J'={iK+l-N,. . ., (i+l)Kl+N } f 
N= N+N + K, 
M=M_ + M + As- 
serting an initial gain vector condition defining 0 Q =y = — V v , ; 

iterating a gain vector equatio^ for a predetermined number of iterations, the gain 
vector equation defined by: 

- _ y + (i/A0(g;/O£Jg(*,.g-i) 

" l + (M/A0(cr>//<x, 2 ) 

wherein <y\lof is a pilot-to-traffic tatio; 
setting the last value of 9 n ap 0 \ 



computing a value Ak = — j 



Re{0 H x k } for each k=iK+l,...,(i+l)K; and 
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incrementing i and repeating the 
A N ' } is obtained. 



/ 

ibove steps so that a plurality of values { Ai, 



a plurality of code symbols and a plurality of pi 



18. (Currently Amended) A method for det irmining likelihood values of input data bits from 



ot symbols, comprising: 



determining a multipath gain vector /relating the plurality of code symbols and the 
plurality of pilot symbols in accordance with channel characteristics , wherein the multipath gain 
vector has entries corresponding to RAKE receiver fingers ; and 

using the multipath gain vector to /determine likelihood values of a designated code 
symbol, wherein the input data bits are carried by the designated code symbol. 



19. (Original) A method for determining a log likelihood ratio of a designated code symbol 
by using a plurality of code symbols and p plurality of pilot symbols transmitted over diversity 
channels, comprising: 

receiving a frame of AT code symbjbls; 

dividing the frame of code symbfols into N7K groups of code symbols, wherein the i th 
group contains symbols with indices iK 4 7, . . (i+l)K; 

setting a counter for i, ranging from 0 to (i+l)K-lN7K-\ \ 



fqllows: 
,(i+l)K+MJ, 
(i+l)K + N} f 



setting a plurality of indices as 
J = {iK+l-M_,. 

J'={iK+l-N,. . 
N= N + N + K, 
M=M +M +K, 



1 

setting an initial gain vector condition defining 0 Q -y= — 2^ y? \ 



iterating a gain vector equation 
equation defined by: 



j'e J' 



for a predetermined number of iterations, the gain vector 
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wherein a ' I cr, is a pilot-to-traffjic ratio; 

setting the last value of 0 n as 6 ; i 

2 L 

computing a value A k = — ^-Re{0 x k } for each k=iK+l,...,(i+l)K; and 



incrementing i and repeating thej above steps so that a plurality of values { Ai, 
obtained. 



, Aw} is 



20. (Currently Amended) An apparatus for determining likelihood values of input data bits 
from a plurality of code symbols and a plurality of pilot symbols, comprising: 

means for pre-processing the pjurality of code symbols and the plurality of pilot symbols 
into a slowly time varying model; 

means for determining a multijmth gain vector relating the plurality of code symbols and 
the plurality of pilot symbols to the slowly time varying mode l the multipath gain vector having 
entries for RAKE receiver fingers ; anc 

means for using the multipath gain vector to determine likelihood values of a designated 
code symbol, wherein the input data bi ts are carried by the designated code symbol. 
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